Endocytosis and degradation of ovine prolactin by Nb2 lymphoma cells: characterization and effects of agents known to alter prolactin-induced mitogenesis.
Rat Nb2 node lymphoma cells proliferate in response to lactogens, but the signal transduction mechanism involved remains unclear. Specific binding, internalization, and degradation of ovine PRL (oPRL) were examined under a variety of experimental conditions to characterize the metabolism of receptor-bound hormone by these cells. Stationary-phase cells were incubated with [125I]oPRL in Fischer's medium containing horse serum. Cell suspensions were centrifuged, and the cell pellets were assayed to determine specific cell-associated radioactivity. Internalized ligand was measured by exposing the cells to an acidic buffer before centrifugation to dissociate hormone from plasma membrane receptors, and cell-surface ligand was calculated by subtracting internalized hormone from the total [125I]oPRL bound by the cells. Hormone degradation was assessed by measuring the radioactivity in an acid-soluble fraction prepared from the incubation medium. Endocytosis of [125I]oPRL was observed within 30 min at 37 C, and the internalized component accounted for approximately 50% of the bound hormone under steady-state conditions. Hormone degradation was detectable within 1 h at 37 C and continued at a relatively linear rate thereafter; by 4 h, 8% of the added [125I]oPRL was acid soluble. Chloroquine (0.2 mM), methylamine (20 mM) and monensin (20 microM) prevented [125I]oPRL degradation and elevated both cell-surface and intracellular hormone 2-fold during a 4-h incubation. Leupeptin (0.2 mM) decreased degradation by only 15% under the same conditions. Phorbol 12-myristate 13-acetate (PMA; 20 nM), a comitogen for lactogen-stimulated Nb2 cells, increased cell-surface hormone by 20% and decreased intracellular hormone by a corresponding amount 1 h after administration. Calcium ionophore A23187 (1 microM) produced similar changes, and a synergistic effect was noted when cells were exposed to both agents for 4 h. Amiloride (125 microM), an inhibitor of Nb2 cell mitogenesis, decreased [125I]oPRL degradation by 25% during a 4-h incubation. This response was abolished when the cells were exposed simultaneously to PMA. These experiments demonstrate that receptor-bound oPRL is rapidly internalized and extensively degraded via the endosome-lysosome pathway when Nb2 cells are maintained at 37 C. The inhibitory effect of PMA on oPRL internalization may help to explain the comitogenic action of this phorbol on Nb2 cells. Since amiloride also produced major changes in oPRL metabolism, post-binding events in lactogen processing by target cells could play an important role in the mitogenic response elicited by such hormones.